The history of solid-state reactions goes back to the nineteenth century, however it was considered as "nature curiosity". The first and most intensive investigated type of solid-state reactions was photochemical reactions. The work done at the Weizmann Institute of Science revealed the well-known "topochemical rules" that are being used also today. Solid-state thermal reactions were neglected and only few cases have been studied. The advantages of solidstate reactions over reactions carried out in solutions are the specificity of the reactions. Much work was devoted to the search for chemical systems that can undergo solid-state reactions, mainly photochemical reactions. In the beginning of the nineties of the last century effort was devoted to use solid-state photochemistry to enhance asymmetric syntheses. Recently the use of templates for solid-state photochemical reactions was successfully demonstrated. In the lecture, historical points in solid-state chemical reactions will be mentioned followed by significant contributions to the subject that will be described. Examples of the work done in our group on thermally activated solidstate reactions, photochemical reactions in neat compounds, and photochemical reactions in solid inclusion compounds will be shown. Important reactions are those that show single-crystal to single-crystal transformations. Those reactions enable monitoring of structural changes during the reaction as well as observing other interesting chemical and physical events. The most interesting systems will be described. The enzymology of enzymes active in the synthesis and breakdown of carbohydrates is one that has benefitted enormously from structural investigation, going all the way back to David Phillips' pioneering work on the glycosidase lysozyme in the late 1960's. More recently, protein crystallography has been used to define the reaction coordinate of many glycosidases [1] and also to inspire the synthesis and analysis of transition-state mimics as mechanistic probes and as enzyme inhibitors (for example ref.
The enzymology of enzymes active in the synthesis and breakdown of carbohydrates is one that has benefitted enormously from structural investigation, going all the way back to David Phillips' pioneering work on the glycosidase lysozyme in the late 1960's. More recently, protein crystallography has been used to define the reaction coordinate of many glycosidases [1] and also to inspire the synthesis and analysis of transition-state mimics as mechanistic probes and as enzyme inhibitors (for example ref.
[2]). One of the major current challenges for structureinspired inhibitor design is to develop inhibitors with tight binding and high specificity that may be used in vivo to perturb cellular function in what is now called: "chemical biology" In this lecture, I will discuss the "O-GlcNAc" modification of eukaryotes which is implicated in type II diabetes and neurodegeneration [3] . I will show how physical organic probing of the reaction mechanism may be interpreted in light of 3-D structure to design tight binding enzyme inhibitors [4] . I will show how these 1 st generation inhibitors may be further augmented, based upon structural comparisons, to enhance specificity and hence alleviate the potential complex phenotypes obtained with more promiscuous inhibitors. Applications in the areas of type II diabetes [5] and tau-dependent neurodegeneration [6] will be discussed.
What is the most likely outcome when a homogeneous solution containing two different molecular solutes is allowed to evaporate to dryness? Unless a chemical reaction driven by the formation of covalent bonds takes place between the two solutes, one would, as a rule, expect the appearance of two separate molecular solids -the equivalent of a simple recrystallization. In the supramolecular laboratory, however, the very same process provides an opportunity to move in a completely different direction -a co-crystallization is a deliberate attempt at bringing together different molecular species within one periodic crystalline lattice without making or breaking covalent bonds. Recrystallization and co-crystallization processes are, in essence, only distinguishable by their intents. The goal of the former is a homomeric product, whereas the latter procedure strives for a heteromeric product and, in general, the odds are stacked firmly in favor of a homomeric product, so how do we go about developing reliable, effective, and versatile synthetic methods for the directed assembly of heteromeric co-crystals? This presentation will (a) outline practical strategies for modular and directed assembly of co-crystals and (b) demonstrate how thermal stability and solubility of an active ingredient Crystallography provides a unique window on the natural world. Its ability to "see" the atomic and molecular structures of materials, whether from biology, chemistry or other areas of science, can give new insights into how things are and present wonderful opportunities for creativity and applications. This lecture will trace the historical development of crystallography, celebrating its contributions to understanding the world around us. Crystallography was initially the province of philosophers and mathematicians who marvelled at the beauty and symmetries of crystals and speculated about what these might mean. The idea gradually developed that external form must reflect internal structure, with Louis Pasteur providing one of the first and most important demonstrations of this idea. The discovery of X-ray diffraction in the early 1900s changed crystallography radically, with a series of great pioneers such as William and Lawrence Bragg, Dorothy Hodgkin, J. D. Bernal, Linus Pauling, Max Perutz, Francis Crick and others showing how crystallography could help reveal the mysteries of chemistry and biology. Subsequent generations of crystallographers have also led the way in showing how knowledge of atomic and molecular structures can be usefully applied in areas such as the development of new therapeutics or novel materials. Finally it is also apparent that the structures themselves carry connections between biology, chemistry mathematics and even art and architecture. These are all good reasons to celebrate the ways in which crystallography provides such a stimulating and satisfying discipline.
